Background: Despite the known clinical benefits of CPAP, there are no studies that have examined the effect of CPAP on regional blood flow. The objective of this study was to investigate how CPAP affects cerebral and splanchnic tissue oxygenation in preterm infants.
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Methods: An observational study was conducted in preterm infants less than 38 weeks gestation using Near-Infrared Spectroscopy (NIRS) while off CPAP and after the application of CPAP. Regional cerebral and splanchnic saturations were measured and cerebrosplanchnic oxygenation ratio (CSOR), cerebral and splanchnic fractional oxygen extractions (FOE) were calculated.
Results: 26 preterm infants were enrolled in the study: Median gestational age at birth 30 weeks (range 25-37 weeks); median age 3 days (range 0-45 days); median level of respiratory support 6 cm H2O (range 5-8 cm H2O); median oxygen requirement 21% (range 21-28%). Mean cerebral oxygenation did not change with the application of CPAP (80AE4% without CPAP, 80AE4% with CPAP; p=0.255). Mean splanchnic oxygenation increased significantly with the application of CPAP (66AE12% without CPAP, 75AE9% with CPAP; p<0.001). Mean CSOR increased from 0.84AE0.16% to 0.93AE0.11% (p<0.001). Mean cerebral FOE increased from 0.13AE0.06% to 0.17AE0.04% (p=0.002) and mean splanchnic FOE decreased from 0.28AE0.13% to 0.22AE0.10% (p=0.002).
Conclusions: CPAP was not associated with a change in mean cerebral oxygenation; however, it led to a significant increase in splanchnic oxygenation. These findings highlight the important role that respiratory support plays in maintaining adequate oxygen delivery to vital organs.
